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REMAIKING
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WANUAL

OESIGN FEATURES

THE END EFSECTOR BACK-UP RELEASE CLUTCH (S A KA JOR

BOUGHT -0UT-PARY WHICH IS SUPPLIED BY SPERAY CORPORAIION,
AEROSPACE AND MARINE GROUP AND MEETS OR EXCEEDS THE
REQUIREMENTS OF SPECIFICATION SPAR-SG.331. 1T SrOULD BE WOIED
THAT THIS IS A 0OG-TCOTH CLUFCH.

THE FOLLOWING 1S A LIST OF DESIGN CHARACTERISTICS THAT LIMIE
FHE POSSIRILITY OF AM OPEN OR SHORY CIRCUIT 1M THE UNIT
WINDINGS:

THE IMSULATION SYSTEM IS CLASS 185 (185 DEGAEES C) OR BEIFER
AND 1S PROVEN THROUGH YEARS OF USE.

THE WIRE USED [N THE UNITS IS HEAVY Nt MAGNET WIRE WHICH KAS
AN EXHAA COAT OF INSULAMION OM THE MAGNET HIRE.

VHE WINDINGS ARE PREBAKED AFTER THE WINDINGS ARE FORMED BUT
FRIOR TO [MPRECHATION. THIS IS A STRESS RELIEVING OPERAT[OM OF
BOTH THE COPPER WIRE AMD THE INSULATION, PERFORMED TO MINIMIZE
ANY DEGRADATION DURING PROCESSING.

KAPTOM TAPE IS APPLIED OVER THE B0SBIN AND YINOINGS 0.0, 0
PROTECT THE MAGNET WIRE DURING PROCESSING ANG TNSTALLATION,

YHE UIT IS IMPRECHATED WITH 100X SOLID EPOXY THAT IMPROVES
THE COM MECNANICAL PROPERVIES ESPECIALLY DURING VEBRATEON ANO
HELPS TNE LMIT RUM COOLEM DY INCREASING THE EFFECTIVE THERMAL
CONDUCTION WITHER THE WINDING MASS.

IT SHOULD BE NOTED AT THE MAGNET WIRE USED TN THE WINDINGS
OF THESE UNITS IS SINGLE STRAND.

10 LINLT THE POSSTRILITY OF A LOSS OF INPUT VOLTAGE DUE TO AN
OPEN LEAD WIRE ALL SOLOEAING 3§ ACCOMPLISHED BY OPERATORS
WHO ARE TRAINED AMD CERTIFIED §O NASA NHB 5300.4 (3A)
SVANDARD, AS MODIFIED GY JSC O8800A.

CONNECTIOR USED ARE 1O GSFC SPECIFICATION S.I.P.4s9.
CONTACTS USED ARE 10 CSF SPEC.S.300.P.4/9.

CRIMPING IS CONTROLLED TO SPAR PPS 9:17 HWHICH ENBODIES
WSC-SPEC-Q- 1A,

MATERIALS SELECTION AND USAGE COMFORNS 10 SPAR-SG.368 WHICK iS
EQUIVALENE TO THE NASA MATERIALS USAGE REQUIREMEN]S .

THE STRUCTIURAL ANALYSES CONDUCTED OW THE END EFFECION, PER
SPAR-TH. 1SY1, CONFIRMED A POSITIVE HARGIW OF SAFETY FOR ALy
END EFFECTOR PARTS AND GEARS. 1HE MARGIN OF SAFEIY jOR
ULTIHATE STRENGTH M{UTS) INCORPORATES A FACIOR OF SAFE1Y Of
1.5 AGATHST LMY LOAD, AS SPECIFIED IN SPAR-SG. 3192,

A HEGATIVE MARGIN DDES WOI WECESSARILY IHPLY BREAKAGE DF [HE
PART, RAIHER IT IWDICATES THAL A LIMITING STRESS 1Ewiy
ESEABLISHED BY THE FACIOR OF SAILTY, HAS HFEN EXCLLOt D,
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PROJECT: SRMS SYSTEM: MECHANICAL ARM SUBSYSIEM
EEEEIEEE-EEE!E-ESEE ASS'Y uﬂjﬂﬂW a:s-r P»"LM S5 SHEEV: __ 2

FNEA FUEA NAME QTY, & FAILURE MODE FAILLRE EFFECT HOVR / FUMC. RATIONALE FOR ACCEPTANCE
REF. REV. paaklug nis. AND on 2/
DESIGHATION CAUSE END 1TEN CRITICALIIY SCREENS: A-PASS, 8-PASS, C-PASS
950 4 ACKUP MODE : L0SS OF BACKUP
RELEASE WILL wOf RELEASE. THE MARGIN OF SAFETY FOR YIELD STRENGIH S(YIELD) EMPLOYS A
NECHAN SN RELEASE. PACTOR OF SAFEIY OF 1.0 AGAINST LINEV LOAD, AS SPECIFIED IN
aty-1 WORST CASE SPAR-SG.392. TABLE 14 LISTS MARGINS OF SAFETY FOR SANS \
#N CAUSE(S): | <-cne-new- STRUCTURAL COMPONENTS.
SVIL0E1472 (1) $NORT OA BACK-LP
OPEN CIACUIT INGPERAT IVE A FATLGUE AMALYSIS WHICH SHOWS INDIFINITE LIFE HAS BEEN
OF BaCw PENFORMED OM THE GEARS AND WECHANLCAL FASTEMERS AND A FRACTURE
CLUTCN AEDUNMDANT PATHS ANALYSIS WHICK SHOWS LIVES GREATER THAK 424 MISSIONS HAS EEN
u;mms. REMATNING OEMONSIRATED Ou STAUCTUAAL COMPOMEMIS WLTHIN THE END EFFECTOR.
(2) spamNG | -o--oaoo..lll. .
SAEALS, €€ AUTO AND TKE BACK-UP RELEASE CLUTCH DESIGN USES ONE COMPRESSION SPRING,
AL PILOTED ON UHE ARMATURE SPLINE FUPE, TO PROVIDE THE FORCE FOR

ENGAGING THE DOG-TOOTH GEARS. THE TOTAL LOSS OF THE STIFFMESS
OF FRACTURE OF THE SPRING WOULD RESULY IN MO JORGUE
TRANSHESSION ACADSS VHE CLUTCH. THE SPRING (S NOT SUBJECT 1D
FAYIGUE FAILURE DECAUSE DURING OPERATION IT IS ESSENTIALLY
UNOER CONSTANT STRESS. 1.E. CLUTCH ACTUATION INVOLVES SPAING
DEFLECTIONS OF 0.017 10 0.019 [NCHES. THE SPRING UNDER
OPERATENG COMDITIONS HAS A MARGEN OF SAFETY FOR ULTIMATE
;::ﬂl! SIRENGIN (MUTS) OF POSITIVE 0.50 FOR FRACTURE IN

I8 THE INPROGABLE EVENT OF SPRING FAACTURE, THE SPRING HOUSING
WILL RETAIN ANY DEBAIS.

THE SPAING IS STAINLESS STEEL, FSIO2 OR FSIO0&, MAMUFACIURED 10
MATERTAL SPECIFICATION 00-u-423. DURING FHE MAMUFACTURING OF A
BAICH OF SPRINGS, A LOT 1S AEWOVED AKD (NSPECIED OY GC FOR
ngn:s:llaun. AND PATERIAL COMPLIAMCE, AMO LOAD VERSUS
DEFLECIION.

THE MEGATOR SPRING USED ON THE SPRING RETURN MECHAMISH HAS
QEEN EMDURAWCE VESTED TO 2000 CYCLES WITHOUT FAILURE 1N
ACCORDANCE WITH SPAR-1.207. UPON COMPLETION OF THE ENOURANCE
TESTING THERE WAS NO DEGRADATION OBSERVED 1N THE SPRING TOROUE
Of ANY EVIDENCE OF WEAR OM THE MEGATOR SPRING SURFACES.
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FHEA FHEA NAME, QY. & FALLURE MODE FAILURE EFFECT MOUR f FUNC. RATTONALE FOR ACCEPTAMCE
nEF. REV. orawlnG afs. ARD on 2/
DESIGNAT 10K CALSE END ITEN CAITICAL LYY SCREENS: A-PASS, 8-PASS, C-PASS
3950 4 pACKUP MOOE ; LOSS OF BACKUP ACCEPTANCE TESIS
RELEASE viLL wor RELEASE. |  ==-emevueucae-an
ME CHAN I S RELEASE . THE EE ASSEMBLY IS TESTED TO VHE FOLLOWING ACCEPTANCE
aiy-1 WORS] CASE ENV I RONMENTS :
oM CAUSE(S): | --evvem--r
SHIL0E142 (1) SHORT OA BALK -UP 0O VISRATION: LEVEL AMD DURATION - REFERENMCE TABLE 7
OPEN CIRCULT INOPERAS IVE.
OF BACKUP O VUMERMAL VACULM: +70 DEGREES C T0 -25 DEGREES C (1 1/2
cLufcH REDUNDANT PATNS CYCLES) | N 10%%4 10AA
GINDINGS. REMA TN NG
(2) SPAING | --e-eeieieeeen- THE EE ASSEMBLY IS FURTHER TESTED IN VHE 1N THE RMS SYSTEM
SAEANS. €E AUTO AMD TEST (IPS18 ANS STRONGOACK AND TPS52 LAY FLOOR TESTS) WHICH
MANUAL VEAIFIES THE ABSEWCE OF THE FAILURE MODE.

QUALIFICATION TESTS

THE EE ASSEMBLY QUALIFICATION TESTING CONSISYED OF THE
FOLLOMING ENVIRONMENIS:

O VISRATION: LEVEL AND DURATION - AEFERENCE TABLE 7
0 SHOCK: 206791 NS - 3 AXES (& DIRECTIONS)

O THERMAL VACUAM: +81 DEGREES € T0 -36 DEGREES C (& CYCLES)
1 X 104 Toar

O WuMIDITY: P5% RH (65 DEGREES C MAINTAINED FOR & HARS)
‘65 DEGAEES C 10 30 DEGAEES C N 16 HRS)
0 CYCLES 240 HRS.

0 ENC: MIL-STD-461A AS HODIFLED BY SL-E-Q002 (TEST
CeOt, CED3, CSO1, €S02, CS06, REO2 (M/8))

0 STAUCTUAAL STEFFHESS AND LOAD TEST

FLIGHT CHECKOUY

POAS OPS CHECKLIST (ALL VEHICLES) JSC 14987
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ITEM8 LIBT PROJECT; SAN SYSTEM: MECHAWECAL ARM SUBSYSTEM
EE!I-I-EEE--—-------- ASS'Y W ASS'Y PJH: El!il_lﬂiﬂ SHEET: __ &
FHEA FHEA MAME, QTY, & FAILURE MODE FAILURE EFFECY HOUR / FUMC. AATIONALE FOR ACCEPTANCE
REF . REV. oraving nés. AND o 2w
DESIGNAT I OM CAUSE END [1EN CRITICALETY SCREENS: A-PASS, B-PASS, C-PASS
3950 4 BACKUP WOOE : L0SS OF BACKUP QA/ INSPECTIONS
RELEASE MILL wOY RELEASE. | -l
MECHAN I 54 RELEASE.
ory-1 WORST CASE UKITS ARE KAJOR BOUGHT OUF PARTS, MANUFACTURED, ASSEMBLED AND '
) CAUSE(S): | ---------- TESTED TO SPAR DRAVINGS ANO SPECIFICATIONS unDER DOCUMENTED
SVLCE14T2 (1) Su0AT oA BACK-UP QUALITY COMTROLS, THESE CONTROLS ARE EXERCISED THAOUGHOUY
OPEN CIRCUIT INOPERAT IVE. OESICH PAOCUREMENT, PLANNING, PROCESSING, FABRECATION
OF Batmle ASSENBLY QUALIFICAt 1oM ANO ALCEPTAMCE TESTING. MANDATORY
cLutCH REDUMDANT PATHS INSPECTION POINIS ARE EMPLOYED AS APPROPREATE AT VARIOUS
WIMDINGS. REMA INENG LEVELS OF ASSEMOLY AND VEST. SPAR/GOVEANMENT SOURCE [NSPECT|ON
(2) sPrinG | ---ee-e--i-ee-s IS ENVOKED ON THE SUPPLIER. -
SREAKS. EE AUTO AND
MABUAL WINE 15 PAOCURED 10 SPECIFICATION MIL-u-2275¢ OR MIL-W- 83381

PREPARED BY;

SUPERCERING DATE: 12 00T HY

AMD INSPECTED ANO TESVED FO MASA JSCMBOBD STANDARD NUMBER 95A.

RECEIVING INSPECTION VERIFIES YHAT THE WARDWARE RECEIVED 15 AS
IDEMTEFIED JN THE PROCUREMEMT DOCUMEMTS  THAT NO DAMAGE MAS
OCCURRED DUAING SHIPMEMT, AND THAT APPROPRIAIE DATA WAS BEEN
RECEIVED WHICH PROVIDES ADEQUATE TRACEAZILITY IMFORMATLON AKD
IDENFIFIES ACCEPTAALE PARTS.

PARTS ARE INSPECTED THROUGHOUT MAMUFACTURE AMD ASSEMBLY AS
APPROPRIATE TO THE MANUFACTURING STAGE COMPLEVED. THESE
INSPECTIONS INCLUDE,

MAGHET WLRE |5 PROCURED TO MIL-W-583 AMD CHECKED AT INCOMING
INSPECTION PEN FEOERAL STAMDARD J-W-1177 WHICH INCLUDES
I:I&:i”& PIM MOLES, BUGBLES, BLISTERS, AND CRACKS 1N VhE
] .

ALL SOLDERING IS ACCOMPLISHED BY OPERAJORS, WHD ARE
TRAINED AND CEATLFIED TO NASA WHBS30O.4(3A) STANDARD, AS
NDIFIED BY JSC 088004,

THE SPRING RETURN MECHANISH 1S INSPECTED AMD MANUALLY OPERATED
IN ACCORDANCE WITN THE REQUIREMEMTS OF SPAR-IM. 1457 10 VERIFY
CORRECT OPENALION OF MECHANISM. AFTER INTEGRATION TO THE EMD
EFFECTOR ASSEMBLY, PRIOR TO ACCEPTANCE TESTING THE WECHANISH
IS FunCTsouALLY TESTED TO THE REQUIREMENTS OF SPAR-TH.1727.

PRE-ACCEPTANCE FEST INSPECTION, WHICH INCLUOES AN AUDIT OF
LOMER TIER GMSPECTION COMPLETION, AS BUILT CONFIGURATION
VERIFECATION TO AS DESIGN ETC., (MANDATORY IWSPECTLON POIMT).

A TESY MEADIMESS REVIEW (TRR) WHICH INCLUDES VERIFICATION OF
VEST PERSONNEL, V1ES) DOCUMENTS, TESI EOUIPHENT CALIBRATION/
VALIDATION STAfus AnD KARDWARE CONFIGURATEON 1S CONVENED BY
QUALITY ASSURANCE IN CONJUNCTION WITH ENGINEER|NG
RELIABILINY, CONFIGURATION COWTROL, SUPPLIER AS Msl-'llc.lllli,
AND THE GOVENMENT REPRESEWIATIVE, PRIOR TO THE SIART OF AKY
FORMAL TESTING C(ACCEPTANCE OR QUALIFICATION).

ACCEPTANCE TESTING (ATP} INCLUDES, AMBIENT, VIBRAVICH
AND THERMAL -VAC TESTING, (SPAR/GOVERNMENT REP. - MANDAIORY
INSPECTION POINI)

SRHS SYSTENS IWTEGRAIION, THE [NVEGRATION OF MECHANICAL ARM
SUBASSEMBLEES AND THE FoicuT CAHEN EQUIPHENT 10 FORM Tht SRMS,
IHSPECYIONS ARE PERFORMED AT EACK PNASE OF {KIEGRATION WHICH
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CRITICAL ITEMS LIST PROJECT: SRMS SYSTEM: MECHANJCAL ARM SUBSYSTEM .
FHEA FNEA MAME, QY. & FAILURE WODE FAILURE EFFECY HOWR J FUNC. RAJIONALE FOR ACCEPTANCE
nek. REV. oraulng als. AND oH 2/
DESICHATION CAUSE END ITEN CAITIEALNTY SCREENS: A-PASS, B-PASS, C-PASS
5950 4 SACKLP HODE @ LOSS OF BACKL® INCLUDES GAOLMDING CHECKS, THAU WIRING CHECKS, WINING ROUTING,
RELEASE MILL NOT RELEASE, INTERFACE CONMELCTORS FOR iEIT O PUSH BACK COMTALTS ETC.
MECHANT SH RELEASE.
ary-1 UOAST CASE SAMS SYSTEME TESTING - STROWGBACK AMD FLAT FLOODR AMBIENT
Pin CAUSE(S): emsemanaan PERFORMANCE TEST. (SPARJGOVEAMMENT MEP. - MAMOATORY INSPECTION
S1140614T2 (1) SHORI OA BACK -UP POINT)
OPEN CIACUIT INOPERATIVE .
OF BACKUP
CLUTCH NEDUNDANT PATHS
WEIMDINGS. REMANNING
(2) sPRING | ------ sameevane
BREANS, €€ AUIO AND
MANLIAL
SRS DT RV SRV BN RMS/MECH - 162 ) . _ _
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ASStY #/N: SHEET: [

FMEA
REF.

FREA
REV,

MANE, QIY, &
orauinG ais.
DESEGMAT 10N

FAILURE MODE
AND
CAUSE

FAMLURE EFFECT
oN
END [1EM

RATIONALE FOR ACCEPTANCE
SCREENS: A-PASS, B-PASS, C-PASS

HOMR / FMC.
an
CITECALIDY

950

PR[PMII:D ar:

sACKLP
RELEASE
MECHAN | S¢
ary-1

(4L
SHIL0E14T2

HJHG

NODE :
NILL WOT
RELEASE.

CAUSE(S):
() SIIII o
OPEN CLACULY
OF BACP

CLUTCH

WMo LNGS,

(2) sPRING
BREAKS.

SUP[RCEDING DAIE:

LOSS Of SACKUP
RELEA

REDUNDANT PATHS
REMATNING

£E AUTO AND
MANUAL

172 ocy

FAILURE WISIORY

THE FOLLOWING FAILURE ANALYSIS REPORT{S) ARE RELEVANT:

FAR 1001;
8/ 201 Oct &0

DESCRIPVION

SHARE CABLES FAILED 1O OPEM COMPLETELY ON BACK-UP
OURING FLAT FLOOR TEST

CORRECTIVE ACVION

ECN S1040-275), 2831, BEARINGS, GEARS CLEANED

AR 2372:
$/M 301 ocy 83

QESCRIPTION

RELEASE

SWARE OPEN FLAG FAILED YO OPERATE, SLOW B.U. RELEASE, DESLGN

ERROR.
CORRECTIVE ACTION

ECN*S
S1LO0E14T1-13-1)
$1205,51206 REDUCE DURCID COMTACT AREA.

FAR 2375:
S/H 30t apn

DESCAIPIION

l 1. RELEASE SOLW 10 OPERAVE,
INNER CAGE

CORNECTIVE ACTIJON

ECN 51140€1472-12 10
PROVIDE NIK. GAP OF
CAGE/IDLER GEAR,

FAR 5002:
S/N 202 MAR

DESCRIPTION

WOULD WOT DISENGAGE, DESIGN ERROR, REFER 10 FAR 5003,
CORRECVIVE ACIION

B84

P4

HODIFIED DESEGH
FAR 5003

UALE: 07 DEC 90
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PROJEC
ASS*Y
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ASS'Y
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SHEET:

4
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FIEA
NEF.
OESIGNATION

waeE, a1y, &
oraulinG ér,

FAILURE MODE
AND
CAUSE

TATLURE EFFECH
on
ENC I TEM

AATIOMALE FOR ACCEPTANCE
A-PASS, B-PASS, C-PASS

IIJIE { FUNC.
CRITICALITY SCREENS:

BACKLP
RELEASE
MECHAN] SH
aiy-1

({1
SVIL0ELLT?

1950 4

PREPAKLD BT HIWG

MODE ;
Vit woT
RELEASE.

CAUSE(S):
{1) SHOAT &
OPEN CIACUIT
OF BACKUP
CLUTCH
UINDINGS .
(2) SPRING
BREAKS.

SUPLRCEDING DAIE:

LOSS OF BACKUP
RELEASE .

BACK-UP
JNOPERALIVE .

REDUMDANT PATHS
REMAINING

£E AUTO AND
MANCIAL

12000 4y
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$/H 201 APk 79
DESCRIPTION

FAILED TO DISEMGAGE, REFER O FAR 5002
CORRECVIVE ACTION

REFER TO FAR 5002

FAR 501%:
S/M 202 wWov 9

DESCAIPTION

FAILED 7O DESNARE, BACK-UP
CORRECTIVE ACIION

REDISIGH BACK-UP RELEASE MECH

FAR 5096:
S/l 202 oct 80

DESCRIPYION

RACK-UP RELEASE FAILED, DUE 10 DESIGN TOLERANCE ERAOR, DRY
LUGE IN SNARE DRIVE GEAN 8O

CORRECTIVE ACTION

RELEASE, DESIGN EARORS

!IHB 2022 2!2! 2823

23242
daos, iozs mr. 2925,

2754 THRu' 2740°

FAR 5025:
S/ 200 Y M

DESCRIPTION

SACK-UP RELEASE FAILED, DUE TO BACK-UP CLUTCH FAILURE,
CORRECTIVE ACTION

ECN 51440 JOAS 1O MET LUBE CLUICH REPLACED CLUTCH

FAR 5026:
S/N 202 Jew 81

DESCRIPTION

BACK-UP RELEASE FAILEO, DEBRIS LODGED IN IDLER BEARING
CORRECTIVE ACTION

ECH 2989 REMOVED VESPAL WIPER FROM BAIL SCREWS.
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CRITICAL ITENS LIST PROJECE: §RM SYSTEM: MECHANICAL ARM SUBSYSIEM
gt i ASS'Y : Ass'y p/l: SHEET: __ @
FREA FHEA NAME, QIT, & FAILURE MODE FAILURE EFFECY HOVA / FLNC. RATIONALE FOR ACCEPTANCE
nEF. NEV. oraulng ads. ] on 2/
DESIGHATI 10N CAUSE END I1FEM CAITICALENY SCREENS: A-PASS, 8-PASS, C-PASS
3950 & RACKUP NODE : LOSS OF DACKUP FAR 5030:
RELEASE MiLL %OT RELEASE . S/N 201 pEC M
MECHAN] SW RELEASE.
QrY-4 WORST CASE DESCAIPTION
L CNISE(S): | -----e--e- ] el
S1140E14T2 (1) SucA? Of BACK-UP SMARE OPEN FLAG FAILED, BACK-UP RELEASE SPRING JAMMED, POOR
OPEN CIRCULT INOPEAAT IVE . WORKMANSHEP
OF SACKUP
CLuUTCN REDUMDANT PATNS CORRECTIVE ACTION
VINDINGS . REMAINING | eeeeeeaellllll
(2) GPRING | -----e--ee-.an. ECH 5114001297-1-02 INSPECTLON PORTS IN BACK-UP MELEASE MEEL
BAEAKS. EE AUTO AND
RARUAL FAR 5030;
S/ 202 wov 81
DESCRIPTION
BACK-UP RELEASE FAJLED JEST MOUNTING BLOCKS INTERFERRED
CORRECTIVE ACTION
REMOVED MOUNTING BLOCKS RETESYED.
FAR 2411;
EE S/ 301 FEB B2
DESCRIPTION
E/E FAILED 10 B/U MELEASE. SPRING KINKED,
CORRECTIVE ACTION
REDESIGMED SPRING RETURN MECHANISM WIVH REVISED GEARING 10
REDUCE DRIVE SPRING SPEED &Y FACIOR OF &.
PREPARCD BY:  MFWG _ SUPERCEQING DATE: 12 OC1 B9 BAIL: 07 DEC 90 CHREV: 4
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CRITICAL ITEMB LIST PROJECT: §RM SYSTEM: MECHMAN|CAL ARM SURSYSIEM
mmemmeceecenme-———-— ASS*Y uui’llt’?ml!‘: PO EFFECTON  —  — ——  ass'y nlrgﬂh_@: :E?:j:!ﬁ“ SHEET: __ @

FHEA fMEA | NAME, Q1Y & | FAILURE MODE | FAILLRE EFFECT HDWR / FUNC. RATIONALE FOR ACCEPTANCE
REF. REV. praving alr. KD on 2/
DESIGHAT 10K CAUSE END IVEM CRITICALETY SCAEENS: A-PASS, B-PASS, C-PASS
3950 sACKUP HODE ; LOSS OF BACKUP OPERATIONAL EFFECTS
RELEASE UL wo1 BELEASE. | ceemeereeeeeeeaaes
HECHAN I 5M RELEASE.
ory-1 WORST CASE LOSS OF MEKT REOUNOANT PATH RESULTS IN SEING ONE FAILURE
/N CAUSE(S): | -e-eeec-o- AUAY FRON IMABILITY TO RELEASE PAYLOAD,
SIIL0E T2 (1) SHORT OR | maCK-UP ONCE PAIMARY MODES MAVE FAILED, THE BACKUP STANDBY SYSIEM WILL
0PEN CIACUIT | INOPERATIVE. ¥OT PROVIDE THE CAPARILITY 1O RELEASE THE PAYLOAD.
OF BACKUP €VA RELEASE OF GRAPPLE FINTURE IS A DESIGN FEATURE. §F THIS
CLUTCN AEDUNDANT PATHS IS 801 POSSIGLE PAYLOAD MUST BE JETIISONED WITH ARM.
UINOEHGS . REMATNING
(2) BPRING | noreeeeeeseeee
SREAKS. €€ AUIO AND
RANUAL
CREV ACTION
PERFORM AN EVA 10 RELEASE THE PAYLOAD OR JETTISON ARM AND
PAYLOAD
CREV TAALNING
NOME
WISSION CONSTRAINS
NONE .
SCAEEN FAILURES
8: M/A { STANDEY MEDUNDANY )
OMRSD OFFL [NE
UITH GRAPPLE FIXIURE RIGIDIZED
VERIFY BACKUP RELEASE.
OMRSD OKLINE INSTALLATION
NONE
OMRSD ONL INE TURNAROUND
WIIH GRAPPLE FIXIURE RIGID}2ED
VERIEY BACKUP RELEASE.
FREFARED BY:  RMWG SUPERCEDING DAIE; 12 0l 49 RMS/MECH - 166 —————— ' AL U2 DIC 9O Cl kv: 4
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